The activation of eukaryotic initiation factor (eIF)2B by growth factors in PC12 cells requires MEK/ERK signalling.
Epidermal and nerve growth factors (EGF and NGF) activate protein synthesis and initiation factor eIF2B in rat phaeochromocytoma (PC12) cells. The activation of protein synthesis by EGF or NGF depends upon extracellular regulated kinase kinase (MEK)/extracellular regulated kinase signalling. Here we show that PD98059, an inhibitor of MEK activation, blocks the activation of eIF2B by EGF or NGF. It is known that eIF2B activity can be inhibited by phosphorylation at Ser535 in its epsilon-subunit by glycogen synthase kinase (GSK)-3. We find that inactivation of GSK-3 by EGF or NGF is blocked by PD98059. However, neither EGF nor NGF caused a detectable change in phosphorylation of Ser535 of eIF2Bepsilon. Thus, the EGF- and NGF-induced activation of eIF2B in PC12 cells involves regulatory mechanisms distinct from dephosphorylation of the GSK-3 site.